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by 

Dr. Robert F. Handschuh 
Abstract 

An overview of the NASA Glenn Research Center Drive Systems Research will be 
presented. The primary purpose of this research is to improve performance, reliability, 
and integrity of aerospace drive systems and space mechanisms. The research is 
conducted through a combination of in-house, academia, and through contractors. 
Research is conducted through computer code development and validated through 
component and system testing. The drive system activity currently has four major thrust 
areas including: thermal behavior of high speed gearing, health and usage monitoring, 
advanced components, and space mechanisms. 
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Dr. Robert F. Handschuh 
Drive Systems Team Lead 



Topics 

Drives Team background, objectives, and approach 
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Drive System Research at NASA GRC 

Drive System Team Objectives: 
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NASA GRC Drive System Facilities 
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Planetary Test Facility OH-58 Transmission Test Facility High Speed Helical Gear Train 

Test Facility 




NASA GRC Space Mechanisms Facilities 



Variable Slide Ratio Rig Vacuum Bearing Rig Pin-on-Disk Tribometer 




NASA GRC Analytical Capabilities 



Tooth Size (Module) Face Contact Ratio 



Drive System Thermal Management Activities 
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Facility operational 
Currently testing baseline design 



High Speed Helical Gear Train 



Engine Input 




High Speed Helical Gear Train 

Recent Results 




Loss-of-Lubrication Component Activity 

Objective / Approach: 


o 

CO 

0 

o 



0 
-I— > 

0 

0 
-I— ' 

CD 

_c 

‘c 

0 

0 

o 
0 
-i— < 

o 

0 

■0 

C 

o 

o 

o 


c 

0 

E 

o 

0 

Q. 

0 


0 
0 
.0) 
H— » 

£ 

0 

N 

Z) 


0 
■i— « 

0 

0 


C 

0 

E 

0 

o 

c 

0 


c 

0 

0 

O 

c 

0 

E 




0 

Q_ 

C 


o 

H— » 
0 
O 

_Q 

0 


0 ) 

C 


C 

0 

O 

_Q 

J 0 

T 3 

- 0 

0" 


0 

s_ 

0 

Q_ 

O 

> 73 

s & 


■o 

o 

E 


0 

0 


O 

0 
-i— « 

C 

0 

0 

0 ) 

C 

0 

0 

0 ) 

_C 

to 

0 
-I— < 

0 

_c 

0 

0 

0 

_Q 

■0 

0 
*i— « 

0 

■ ■ Q_ 

S E 
^ o 

0 O 
CO • 


— "0 

0 0 

§■ .i -s 

C CJ 

I 2 

•o c 
5 0 

O 

0 

3 2 


TZ 0 


0 

C 


0 ) 

_c 

-I—' 

0 

0 


c 

0 

o 

E 

0 

0 

E 


0 

i_ 

0 
■H— « 

0 

L_ 

0 

Q_ 


C 
0 
o 
0 s - 
a: S 







Gear Crack Propagation Investigations 
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Spur Gear Experiments and 3-D Analytical Model 



Analysis 


Gear Crack Propagation Design Map 
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Drive System Health and Usage Monitoring 

Objectives: Increase reliability and decrease false alarms for 
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transmission health. 



Data Fusion Results 
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Gear Noise and Vibration 
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Gear Transmission Error Measurement System 



Capabilities: Measure static and dynamic transmission errors, 
resolution 0.1 micrometer (4 micro-inch) 
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Demonstrate coating ettectiveness (multiple or coating types 

UEET bearing test operational September 05 

Validated configuration ready for UEET demonstration tests 



Wave Bearing Technology 



Ability to tailor stiffness and damping 
Use of hard sleeves 


Surface Enhancement Activities 
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Gear Performance - Superfinishing 
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Advanced Hybrid Gear Arrangement Transmission Error Curves 



New Testing Capabilities Under Development 
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July 05 installation 
- Facility operational September 05 
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capacity investigation 

Plan / initiate Code T mechanisms / tribology task 
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